
 

Appendix 1 (as supplied by the authors): Supplemental tables and figures 
 
Supplemental Table S1. Expected oral antibiotic prescribing rates in a Canadian primary care setting for 
23 common clinical conditions stratified by 3 age groups presented in the descending order of 
percentage. Reproduced with permission from Wu et al. JAMMI 20201 

Conditions 
Appropriate prescribing rate (%) 

< 2 years 2 – 18 years > 18 years 

Non-purulent skin and soft tissue infection 100 100 100 

Pyelonephritis 100 100 100 

Pneumonia 100 100 100 

Reproductive tract infections 100 100 100 

Miscellaneous bacterial infections^ 100 100 100 

Urinary tract infections 100 100 95 

Prostatitis NA NA 95 

Epididymo-orchitis NA 85 88 

Chronic obstructive pulmonary disease exacerbation NA NA 50 

Purulent skin and soft tissue infection 50 50 30 

Acute otitis media  40# 30 NA 

Acute pharyngitis 18 40 28 

Acute sinusitis  20 20 18 

Chronic sinusitis  14 14 14 

Acute bronchitis 5 8 8 

Gastroenteritis 4 4 5 

Dental conditions  4 4 4 

Eye infections  1 1 1 

Otitis externa  0 0 1 

Asthma 0 0 0 

Common cold  0 0 0 

Influenza 0 0 0 

Miscellaneous non-bacterial infections* 0 0 0 
# 6 months – 2 years old as <6 months 100% were considered appropriate for this condition; ^includes 
typhoid fever, tuberculosis, pertussis, and septicemia; *Includes herpes simplex, herpes zoster, 
infectious mononucleosis, warts, other viral illnesses, ring worm, candidiasis, stomatitis, and serous 
otitis media; NA = not applicable 
 
Reference 
 
1. Wu J, Langford B, Ha R, et al. Defining appropriate antibiotic prescribing in primary care – a modified 

Delphi panel approach. JAMMI 2020 Feb. 17 [Epub ahead of print]. doi: 10.3138/jammi.2019-0023. 
  



 

Supplemental Table S2: Tiers of the 23 clinical condition by level of appropriate prescribing and billing claims using modified ICD-9 codes used for diagnosis. 
Reproduced with permission from Wu et al JAMMI 20201 
 

Tier 1 Tier 2 Tier 3 

Antibiotics 
Always indicated 

2a: Antibiotics frequently 
indicated 

2b: Antibiotics 
occasionally indicated 

2c: Antibiotics rarely 
indicated 

Antibiotics 
never indicated 

Pneumonia; 486  
Pyelonephritis; 590 
Non-purulent SSTI;682  
Miscellaneous bacterial 
infections*; 002, 010, 033, 038  
Reproductive tract infections; 614, 
616, 097, 098, 597 
Urinary tract infections (≤18 years); 
595, 599 

Urinary tract infections 
(>18 years); 595, 599 
Prostatitis; 601 
Epididymo-orchitis; 604  

COPDE; 492, 491, 496** 
Purulent SSTI; 611, 680, 
683, 684, 685, 686 
Otitis media; 382 
Pharyngitis (≥2 years); 
034, 463   

Acute sinusitis; 461  
Chronic sinusitis; 473  
Acute bronchitis; 466 
Gastroenteritis; 009  
Dental infections; 521, 525  
Eye infection; 372, 373 
Otitis externa (>18 years); 380  
Pharyngitis (<2 years); 034, 
463 

Asthma; 493 
Common cold; 460, 464 
Influenza; 487  
Miscellaneous non-bacterial 
infections***; 053, 054, 075, 
078, 079, 099, 110, 112, 528, 
381 
Otitis externa (≤18 years); 380 
 

COPDE=Chronic obstructive pulmonary disease exacerbations; SSTI=skin and soft tissue infections; *includes typhoid fever, tuberculosis, pertussis, and 
septicemia; **must include keyword of either exacerbation, AECOPD, or COPDE in addition to billing code; ***Includes herpes simplex, herpes zoster, 
infectious mononucleosis, warts, other viral illnesses, ring worm, candidiasis, stomatitis, and serous otitis media. 
 
Reference 
 
1. Wu J, Langford B, Ha R, et al. Defining appropriate antibiotic prescribing in primary care – a modified Delphi panel approach. JAMMI 2020 Feb. 17 [Epub 

ahead of print]. doi: 10.3138/jammi.2019-0023. 



 

Supplemental Figure S1: Results from the validation analysis showing the percent accurate diagnosis 

using different cohort definitions (*Bill only analysis had 63 charts, the other analyses had 96 charts). 
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Supplemental Figure S2: Percent unnecessary antibiotics using different cohort definitions. Darker bar is 

the primary analysis. 

 
  

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

14.0%

16.0%

18.0%

20.0%

Bill Keyword Bill>keyword
(primary
analysis)

Keyword>bill Bill=keyword Bill>keyword
reverse

Pe
rc

en
t 

o
f 

en
co

u
n

te
rs

 w
it

h
 

u
n

n
ec

es
sa

ry
 a

n
ti

b
io

ti
cs

Figure S2



 

Supplemental Table S3: Oral outpatient antibiotic drugs and classes included in the study 

Antibiotic class Antibiotic drug name 

penicillin without beta-lactamase inhibitors amoxicillin  
ampicillin 
cloxacillin 
penicillin V potassium 
pivmecillinam  

penicillin with beta-lactamase inhibitors amoxicillin-clavulanate  

first generation cephalosporins cefadroxil 
cephalexin 

second/third generation cephalosporins cefaclor 
cefdinir 
cefixime 
cefpodoxime 
cefprozil 
ceftibuten 
cefuroxime 

second generation fluoroquinolones gemifloxacin 
ciprofloxacin 
norfloxacin 
ofloxacin 

third generation fluoroquinolones levofloxacin 
moxifloxacin 

macrolides azithromycin  
clarithromycin  
erythromycin  
spiramycin 
telithromycin 

trimethoprim and/or sulphonamides sulfamethoxazole 
sulfamethoxazole-trimethoprim  
Sulfisoxazole 
trimethoprim  

tetracyclines doxycycline  
minocycline 
tetracycline  

lincosomides clindamycin 

nitrofurantoin nitrofurantoin 

metronidazole metronidazole 

vancomycin vancomycin 

others rifabutin 
rifampin  
fidaxomicin 
fosfomycin 
linezolid  
methenamine 
Tedizolid 



 

Supplemental Table S4: Encounter characteristics  

Characteristic Encounters 

   N  % 

Total 499,570 100.0 

Age and sex composite     

0-2y female 20,865 4.2 

0-2y male 23,202 4.6 
3-5y female 15,204 3.0 

3-5y male 15,480 3.1 
6-11y female 16,488 3.3 
6-11y male 15,567 3.1 

12-18y female 17,565 3.5 

12-18y male 12,518 2.5 

19-64y female 185,724 37.2 

19-64y male 96,772 19.4 

65+y female 50,045 10.0 

65+y male 30,140 6.0 

Neighbourhood income quintile     

Lowest 82,723 16.6 

Medium-low 90,988 18.2 

Middle 100,365 20.1 

Medium-high 106,138 21.3 

Highest 117,574 23.5 

Missing 1,782 0.4 

Comorbidity index (ADGs)     

0-5 243,067 48.7 

6-10 195,105 39.1 

>10 61,398 12.3 

Healthcare Utilization (RUB)     

No or invalid diagnoses 10,916 2.2 

Healthy users 21,235 4.3 

Low users 83,323 16.7 

Moderate users 250,553 50.2 

High users 96,366 19.3 

Very high users 37,177 7.4 

Month of encounter     

JAN 51,042 10.2 

FEB 43,682 8.7 

MAR 46,736 9.4 

APR 42,730 8.6 

MAY 39,879 8.0 

JUN 36,967 7.4 

JUL 33,798 6.8 

AUG 30,134 6.0 



 

SEP 37,778 7.6 

OCT 45,001 9.0 

NOV 44,293 8.9 

DEC 47,530 9.5 

Day of the encounter     

Monday 112,847 22.6 

Tuesday 105,815 21.2 

Wednesday 87,938 17.6 

Thursday 99,473 19.9 

Friday 73,077 14.6 

Saturday 16,851 3.4 

Sunday 3,569 0.7 

Year of encounter     

2011 61,224 12.3 

2012 95,857 19.2 

2013 95,996 19.2 

2014 108,834 21.8 

2015 107,290 21.5 

2016 30,369 6.1 

ADG=Adjusted Diagnostic Groups, RUB=Resource Utilization Bands 

  



 

Supplemental Table S5: Characteristics of the patient population included in this study compared to all 

Ontario residents. 

Characteristic Ontario residents, N (%) Study patients, N (%) 

Total 14,763,731 204,313 
Sex   
    Male 7,261,495 (49.2) 85,110 (41.7) 
    Female 7,502,236 (50.8) 119,203 (58.3) 
Age group   
    Age < 18 3,008,212 (20.4) 49,466 (24.2) 
    18-29 2,502,079 (17.0) 26,903 (13.2) 
    30-44 3,076,539 (20.8) 43,903 (21.5) 
    45-64 4,033,661 (27.3) 53,467 (26.2) 
    65-84 1,858,958 (12.6) 26,896 (13.2) 
    85+ 284,282 (1.9) 3,678 (1.8) 
    Missing   
Neighborhood Income Quintile   
    1 - Lowest Income 2,785,206 (18.9) 33,288 (16.3) 
    2 2,819,817 (19.1) 37,302 (18.3) 
    3 2,899,615 (19.6) 41,007 (20.1) 
    4 3,086,478 (20.9) 43,303 (21.2) 
    5 - Highest Income 2,916,380 (19.8) 48,584 (23.8) 
    Missing 256,235 (1.7) 829 (0.4) 
Rurality   
    Rural 1,590,265 (10.8) 33,994 (16.6) 
    Urban 13,142,370 (89.0) 170,196 (83.3) 
    Missing 31,096 (0.2) 123 (0.1) 
Number of Aggregated Diagnosis 
Groups (ADGs) 

  

    0 2,424,505 (16.4) 8,945 (4.4) 
    1-4 5,910,844 (40.0) 90,170 (44.1) 
    5-9 5,016,367 (34.0) 81,604 (39.9) 
    10+ 1,412,015 (9.6) 23,594 (11.6) 
Chronic Conditions   
    Previous AMI 172,993 (1.2) 2,347 (1.2) 
    Asthma 1,988,767 (13.5) 31,524 (15.4) 
    CHF 219,563 (1.5) 3,415 (1.7) 
    COPD 824,060 (5.6) 12,977 (6.4) 
    Diabetes 1,281,778 (8.7) 16,407 (8.0) 
    Hypertension 2,870,522 (19.4) 38,612 (18.9) 
    Mental health issue 2,541,191 (17.2) 44,561 (21.8) 

 

  



 

Supplemental Figure S3: Geographical variation between patients in the EMRPC database and the Ontario 

population 


